Extensive intraneuronal spread of horseradish peroxidase from a focus of vasogenic edema into remote areas of central nervous system. Observations on mouse central nervous system subjected to cortical cold injury.
A study was made of the uptake of horseradish peroxidase (HRP) into neurons from a cryogenic cortical lesion in the mouse brain associated with vasogenic edema, following intravenous administration of the tracer. Particular emphasis was placed on the axonal spread of HRP from the primary lesion to other areas of the central nervous system. The distribution of HRP was studied by light microscopy, using highly sensitive histochemical methods, 3-144 h after the onset of the injury. Extravasated HRP was taken up into nerve cell bodies in and around the primary lesion, forming different patterns of labelling: (1) granular, (2) diffuse, and (3) a combination of granular and diffuse staining. Granularity is considered to be the result of HRP accumulation in lysosomes occurring in undamaged or slightly damaged nerve cells, whereas the diffuse, non-granular pattern presumably occurs in severely damaged neurons. Nerve cell bodies containing HRP reaction product were also found in the contralateral cortex, ipsilateral thalamus, substantia nigra, amygdala and ventral tegmental area, presumably a consequence of retrograde axonal transport of the tracer from the primary injury. HRP-containing axons were present in the corpus callosum and in the pyramidal tract of the injured hemisphere all the way down to the cervical spinal cord. Labelling of axonal terminals and preterminal axons in the ipsilateral thalamus, entopeduncular nucleus, subthalamic nucleus, substantia nigra and pons indicated anterograde transport of HRP to these regions. Thus very extensive intraneuronal spread of a macromolecular edema component takes place from a primary focal brain lesion to areas located far away from but neuroanatomically connected to this injured region. The brain thus seems to be affected by focal vasogenic edema in many more ways than are recognized at present.